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DK TAII.KD A( TION 

1 . This Action is in response to the communication filed on 12/24,02, as Paper No. 22. 
Claim 1 has been amended. Clanns 1-10, 12-16, 18-21, 24, 25, 27-29, 31-34, 36-38, 41-43, 45- 
58 and 60-74 are pending in the application and are addressed herein. 

2. Claims 41-43, 45 and 46 arc w ithdraw n from further consideration pursuant to 37 CFR 

1 .142(b), as being drawn to a nonelected in\ ention, there being no allowable generic or linking 
claim, for the reasons of record. 

3. Applicant's arguments arc addressed on a per section basis. The text of those sections of 
Title 35, U.S. Code not included in this Action can be found in a prior Office Action. Any 
rejections not reiterated in this action ha\ e been w ithdrawn as being obviated by the amendment 
of the claims and/or applicant's arguments. 

4. Applicant's request for reconsideration of the finality of the rejection of the last Office 
action is persuasive and, therefore, the finality of that action is \n ithdrawn. 

5. Claims 1-10, 12-16, 18-21, 24, 25, 27-29, 31-34, 36-38, 47-58 and 60-74 arc exammed 
herein. 

Claim Rejections - 35 USC § 112, second paragraph 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The spccificalion shall ct)ncluiic w ith one or more ehiinis particLihirl\ pDinlinu ou\ and dislmclK claiming the 
SLih|cct matter wliieli the applicant regaids as his iin ention. 

7. Claim 9 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
imention. The instant claim recites the phrase, "to a selecti\'e tumor site". Tfiis teeitation 
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renders the claim indcllnite because it is unclear \v hat a "selective tumor site" is, as it is not 
defined in the specification. 

8. Claim 38 is rejected under 35 IJ.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter w hich applicant regards as 
the invention because: claim 38 recites the phrase, "using a v ector according to claim 1 to deliv er 
the polynucleotide to a first cell..." (Emphasis added). This phrase renders the claim indefinite 
because claim I is drawn to two polynucleotides, one encoding tumor interacting protein, and a 
second polynucleotide of interest. Therefore, it is unclear if "the poly}-)eplide" of claim 38 refers 
to the polynucleotide encoding a tumor interacting protein, or to the second polynucleotide of 
interest. 

9. Claims 54-56 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claims 54-56 are drawn to the method of claim 30; however, claim 30 has been 
cancelled. Therefore, the claims arc indefinite because the method to w hich the claims refer is 
unclear. Claims 54-56 are vv ithdrawn from further consideration. 

10. Claims 61-64 rejected under 35 U.S.C. 1 12, second paragraph, as being indcllnite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claim 61 recites the phrase, "a vector comprising a polynucleotide encoding a 
tumor interacting protein wherein the tumor interacting protein recogni/i^s a tumor and wherein 
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the \ ector deli\ ers a sceond polynueleotide of interest to the tumor". I'his phrase renders the 
ekiinis indefinite because it appears that the \ ector dehvers the second polynucleotide to the 
tumor recognized by the tumor interacting protein. 

1 1 . Claims 25, 33, 58, 68, 70, 73 and 74 arc rejected under 35 L'.S.C. 1 12, second paragraph, 
as being incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP ^2172.01. 

Specifically, for claims 25 and 68, the omitted steps are: transplanting the e.x \ i\o 
transfected cells back into the mammal. The instant claims are drawn to a method of treating 
cancer in a mammal by deliv ering a polynucleotide of interest ex vi\ o to a tumor. It is noted that 
the only way to treat cancer in a mammal by delivering a vector ex vivo to a tumor is by 
transplanting the ex vivo cells into the mammal comprising the tumor. It is not clear how 
delivering a polynucleotide of interest to a cell ex vi\o (i.e. outside of the body) would have any 
effect on a tumor in \ i\ o (inside the body) without transplanting the transduced cell back in to 
the mammal. 

Claims 33 and 73 encompass a method of treating cancer in a mammal comprising 
administering a combination of a cytokine or cytokine encoding gene and one or more genes 
encoding a tumor interacting protein. The omitted step(s) in these claims are: incorporating the 
genes encoding the polypeptides of interest into a vector. Unless the genes are in a vector, it is 
unclear how the genes would express the encoded polypeptides a \ ector comprising the proper 
regulatory elements (such as a promoter) is required for gene expression. Claims 58 and 74 are 
dependent claims and are rejected for the same reasons. 
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Claims 70 is drawn to a method tor delixcring a polynueleotide sequence to a second cell 
neighboring a (Irsl cell comprising using a \ ector to delix er the polynucleotide to said tlrst cell 
wherein the x ector deli\ ers a second polynucleotide of interest to a tumor. The omitted step(s) in 
this claim arc: indicating that the first and second polynucleotides are present in the same vector. 
A \ ector which dcli^ ers a first polynucleotide and a second pol>auicleotidc to cells must 
comprise both the first and second polynucleotide sequences; otherw ise it w ould be unclear how 
a v ector could deliver a first and second polynucleotide sequence to cells. 



Claim Rejections - 35 (JSC § 1 1 2, first paragraph 

12. The following is a quotation of the fust paragraph of 35 U.S.C. 1 12: 

The spccil'icalion shull contain a written description of the iinention. and ofthc manner and process of making 
and using it, in such lull, clear, concise, and exact terms as to enahle any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set torth the hcst mode 
contemplated liy the iineiitor of carryinu OLit his mventmn. 

13. Claims 1-10, 12-16, 18-21, 24, 25, 27-29, 31-34, 36-38, 47-53, 57, 58 and 60-74 are 
rejeclcd under 35 U.S.C. 1 12, first paragraph, as containing subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the in\ entor(s), at the time the application was filed, had possession of the claimed 
invention. 

The claims arc drawn to a vector comprising a polynucleotide encoding a tumor 
interacting protein. The tumor interacting protein can be a protein which binds to a irophohlast 
cell surface antigen, 'i^he only tumor interacting protein v\ hich binds to a trophoblasl cell surface 
antigen is an antibody specitlc for the trophoblast antigen 5'f4. Therefore, the claims encompass 
a genus of tumor interacting proteins for w hich there is insufficient written description provided. 
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The Written Description Guidelines tor examination ol" patent applications indicates that 
the written description requirement for a claimed genus may be satisfied through sulTicienl 
description of a representative number of species by actual reduction to practice; or by disclosure 
of relevant, identifying characteristics (i.e. structure or other physical and/or other chemical 
properties); by functional characteristics cotiplcd w ilh a known or disclosed coiTclation between 
function and structure; or by a combination of such identifying characteristics sufficient to show 
applicant was in possession of the claimed genus. (See MPHP 2100-164). 

In the instant case, the claims encompass a huge genus of molecules considering: 1 ) 
every possible trophoblast cell surface antigen that could be expressed on a tumor cell, including 
antigens which ha\ e not yet been identified; and 2) e\ ery possible tumor interacting protein 
which could bind to each of the ti"ophoblast cell surface antigens. The specification discloses a 
number of molecules that arc known to be lumor antigens, such as those listed on page 6 of the 
specification (see lines 8-22). However, none of the antigens listed on page 6 are known to be 
trophoblast cell surface antigens. The specification only describes one trophoblast cell surface 
antigen expressed on the surface c:>f tumor cells, the 5T4 antigen. Furthermore, the specification 
only discloses one tumor interacting protein which binds to a trophoblast cell surface antigen 
an antibody which binds to the 5T4 antigen. The specification docs not disclose any relevant, 
identifying characteristics (such as structure or physical/chemical properties) or any structure- 
function relationship of the 5T4 antigen which are possessed by all trophoblast cell surface 
antigens encompassed by the claims, nor does the specification indicate any molecules other than 
antibodies w hich w ould bind to any of the trophoblast cell surface antigens. Theretbre. the 
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specification docs not reasonably con\ ey to one skilled in the relc\ ant art that the in\ entor(s), at 
tile time the application was fded. had possession of the claimed in\ ention. 

14. Claims 1-10, 12-16. 1 8-2 1 , 24, 25, 27-29, 3 1 -34, 36-38. 47-53, 57. 58 and 60-74 are 
rejected under 35 U.S.C. 1 12, llrst paragrapli, because the specification, while being enabling 
for: 

A method for inhibiting the growth of a tumor in a mammal wherein said method 
comprises directly administering to said tumor a N cctor comprising a polynucleotide which 
encodes and expresses an antibody that binds to a 5T4 trophoblast surface antigen and an 
antitumor gene; 

docs not reasonably prox'idc enablement for the full scope encompassed by the claims. The 
specification docs not enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to use the invention commensurate in scope with these claims. 

It is noted the instant claims are drawn to a product (a vector or gene delivery system 
comprising a vector) as well as methods of making and using the product (such as delivering the 
\ ector to a tumor and treating cancer). How ev er, the only "real world" use contemplated for the 
vector/delivery system is for treating cancer. Therefore, the enablement rejection is appropriate 
for all of the claims as one of skill in the art w ould not know how to use the product for its 
intended use (treating cancer) without first completing additional experimentation in order to 
o\ er come the problems associated w ith using the product for gene therapy. 
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Factors to be considered in dcterinining whether a disclosure meets the enablement 
requirement of 35 L'SC 1 12, first paragraph, hav e been described by the court in //; re IVands, 8 
USPQ2d 1400 (CA FC 1988). 
Wands states on page 1404, 

"Factors to be considered in determining whether a disclosure would require undue 
experimentation ha\ e been stimmarizcd by the board in Ex parte Forman. They include (1 ) the 
quantity of experimentation necessary, (2) the amount of direction or guidance presented, (3) the 
presence or absence of working examples, (4) the nature of the invention, (5) the state of the 
prior art, (6) the rclatixe skill of those in the art, (7) the predictability or unpredictability of the 
art. and (8) the brei'dth of the claims." 

The nature of the invention 

The instant claims are draw n to a product (a vector or gene delivery system) and methods 
of using the produ- t to treat cancer, rherefore the general nature of the invention is gene 
therapy. 

The breadth of the claims 

The breadth of the claims is very broad. For instance, the claims encompass a vector or 
any gene delivery system which comprises a polynucleotide encoding any tumor interacting 
protein w hich binds to a trophoblast cell surface antigen and a second polynucleotide of interest. 
It is noted that claims 61-74 encompass a vector comprising a polynucleotide encoding any 
tumor mteracting protein these broad claims encompass tumor interacting proteins specillc tor 
a trophoblast cell surface antigen. As mentioned above in the written description rejection, the 
claims encompass a huge genus of tumor interacting proteins considering every possible 
trophoblast surface antigen which could bind to a trophoblast cell surface antigen and c\ ery 
molecule w hich could interact with each of the trophoblast surface antigens encompassed bv the 
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claims. }"urtliermorc, the claims encompass treating cancer in a mammal b\ systemic and ex 
\ i\ o administration as well as direct administration of lhe \ ector to a tumor in a mammal. 
The unprcdictabilit\' ot'thc art and the state of the prior art 

As mentioned above, the claims encompass a v ector comprising a polynucleotide 
encoding any tumor interacting protein which binds to a trophoblast cell surface antigen. 
Howev er, the specification only discloses one species of the claimed genus. Without a clear 
description of the genus of tumor interacting proteins encompassed by the claims, one of skill in 
the art could not know which molecules are and which are not tumor interacting proteins specific 
for a trophoblast cell surface antigen (other than the one described). Therefore, one of skill in 
the art could not be able to reasonably predict which molecules could be successfully used in the 
claimed invention. 

Regarding gene therapy, Anderson { 1998) (as mentioned in the pre\ ious Office Action) 
teaches, "[SJcvcral major deficiencies still exist including poor delivery systems, both \ iral and 
non-viral, and poor gene expression afier genes are delivered. . . the reason for the low efficiency 
of gene transfer and expression in human patients is that wc still lack a basic understanding of 
how \ ectors should be constructed, what regidatory sequences are appropriate for which cell 
types, how /// vivo immune defences can be overcome, and how to manufacture efficiently the 
vectors that we do make" (see page 30 under Conclusion). 

Greco ct al. (Frontiers in Biosci. 2002; 7:dl 5 1 6- 1 524) also indicates some oflhe 

problems associated with cancer gene therapy. Specifically, Greco teaches. 

Gene therapy for cancer treatment represents a promising approach that has shown 
selectivity and efficacy in experimental systems as well as clinical trials. Some major 
problems remain to be solved before this strategy becomes routinely adopted in the clinic, 
one of the main challenges being the improvement in gene delivers. .. The 'magic' vector 
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should be targeted, protected from degradation, and immune attack, and safe for the 
recipient and the en\ ironment. Moreov er it should express the therapeutic gene for as 
long as required, in an appropriately regulated fashion {See page 1516, tlrst column. The 
administration of gene therapy v ectors requires that tiiey be not only targeted, but also 
protected from degradation, sequestration or immune attack, in order to reach the 
appropriate sites for transfection. Although some success has been reported with naked 
DNA, efficient delivery has been restricted to intratumoral injection (see p. 1517, 
paragraph bridging columns 1 and 2)... The cftlcient delivery of DNA lo tumor sites 
remains a formidable task, but progress has been made in recent years using both viral 
and non-viral methods (see p. 1517, column 2). 

Regarding the use of retroviral vectors for cancer gene therapy, Greco teaches, 

[T]he major limitation for retroviral vehicles, for example those derived from the murine 
leukemia virus (MoMLV), is that the target cells must be proliferating at the time of 
infection. Retroviral vectors are therefore, more suited for ex vivo gene therapy, in 
which isolated cells arc propagated in culture, transduced and subsequently transplanted 
into a recipient patient (See p. 1517, last paragraph). In clinical trials, safety has been 
demonstrated, but transfection efficiencies were rather low. These results may be due to 
the slower growth rate of spontaneous human malignancies compared to experimental 
rodent tumors, in which this strategy was initially tested. (See p. 1518. first paragraph). 

The claims also encompass ex vivo gene therapy methods. It is noted that that at the time 

of invention the only vectors used in ex vivo gene therapy protocols were retroviral vectors. 

However, it is recogni/ed in the art that cells that have been modified to express novel proteins 

can induce an immune response against the cells expressing the nov el protein. For instance, 

Riddell ct al. (Nature Medicme, 19%; 2:2 1 6-22 1 ) teaches, 

A potential obstacle to gene therapy is the elimination of such gene-modified cells by an 
immune response to novel protein products of the introduced genes... [FJive or six 
patients (administered cytotoxic T cells modified by retrov iral transduction to express a 
gene permitting positive and negative selection) developed cytotoxic T-lymphocytc 
responses specific for the novel protein and eliminated the transduced cytotoxic T cells. 
I'he rejection of genetically modified cells by these immunocompromised hosts suggests 
that strategics to render gene-modified cells less susceptible to host immune surveillance 
will be required for successful gene therapy. (See p. 216, abstract). 

Jhc claims also encompass treating cancer cells of the hematopoietic cell lineage. The 

main v ectors used to transfect hematopoietic cells at the lime of invention w ere retrov iral 
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\ eetors. llo\\ c\ er. rclrox iral \ cctors were known to Iraiisfccl human hcmalopoietic cells w ilh 

low ctTiciency. For instance. Richter (Int. Journ. Hematology, 2001:73:162-169) teaches, 

OncoretroN iral \ ectors have been the main \ ectors used for hematopoietic stem cells 
(HSCs) because ofthcir ability to integrate into the chromosome oftheir target cells. 
Gene-transfer ctTiciency of murine HSCs is high using oncoretro\ iral \ ectors. In 
contrast, gene-transfer efficiency using the same \ iral x ectors to transduce human HSCs 
or HSCs from large animals has been much lower. Although these difficulties may ha\'e 
several causes, the main reason for the low efficiency of human F-ISC transduction with 
oncoretroviral \ cctors is probably because of the non-dividing nature of the HSCs. 



Working Examples and Guidance Provided 

The specification does not disclose any e\ idcnce that the vectors can deliver the 
pol>'nucleotide(s) to cancer cells in vivo by systemic administration. Hxamplcs 3, 4, 7, 8 and 9 
indicate possible \\ ays that the vector and method could possibly be used, how ever, these 
examples are only prophetic and do not disclose any results indicating that the methods would 
have any therapeutic effect. Applicants have pro\idcd a declaration of one of the inventors. Dr. 
Miles Carroll, which demonstrates; 

a) Intratumoral delivery of adeno\ iral x ectors encoding sch\- proteins specific to 5T4, and 
expression therefrom in mice; 

b) Specific expression of B7-scF\ in the sera of Balb c mice; 

c) Expression of a B7-scFv in a tumor following intratumoral delivery using the AdB7- 
scF\ \ ector in mice; 

d) The scE\-Hy1 fusion protein is able to direct cytotoxicity against cells expressing the 
5T4 antigen at the cell surface, wherein the targeted cells are //; vitro: 
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c) The genetic deli\ ery of a construct encoding the sclA - llyl fusion protein using the 
MLV'-Lscl"V Hyl to cancer cells leads to secretion ofthe protein from the cells and their 
binding back to the cell surface, wherein the cells are in vitro. 

Therefore, the declaration indicates that the x ector and methods of using the vector can 
deliver a gene of interest to a tumor by direct injection of the \ ector into the tumor. Furthermore, 
the declaration indicates that the \ ector can deliver an antitumor gene to cancer cells in x itro, 
resulting in an antitumor effect in the transduced cells. However, there is no indication that the 
\ ector can be systemically deliv ered to a subject and result in the specific transduction of a 
cancer cell and result in an anli-canccr effect. Considering the unpredictable nature of systemic 
deli\cry of a gene therapy vehicle to cancer cells in \'i\o including specificity of delivery, 
degradation and immune attack, one of skill in the art w ould not be able to use the claimed 
invention with a reasonable expectation of success without perfonning additional 
experimentation to overcome the problems recognized in the art for cancer gene therapy by 
systemic administration. 

Quantity of Experimentation 

Additional experimentation is required in order to use the claimed iinention to the full 
scope encompassed by the claims with a reasonable expectation of success. 

FMrst, considering the large genus of tumor interacting proteins encompassed by the 
claims, additional experimentation w ould ha\ c to be done in order to be able identify the tumor 
interacting molecules encompassed by the claims. As mentioned abo\ c, the claims encompass a 
large number of tumor interacting proteins considering e\ ery possible trophoblast cell surface 
antigen and e\ery molecule which could interact with each, ofthe troplioblast cell surface 
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anligcns. The specification has only identified one molecule w hich interacts with one specific 
trophoblast cell surface antigen. 

Second, considering the art-rccognizcd problems associated w ith systemic delivery of 
gene therapy vehicles for the treatment ofdisease such as cancer (mentioned abo\e), additional 
experimentation would have to be done to overcome problems such as specific deli\ery, 
degradation, immune attack, and appropriate expression of the therapeutic gene. The relevant art 
recognizes that overcoming these obstacles are crucial for in vi\ o cancer gene therapy by 
systemic administration of the therapeutic vector. 

Level of the skill in the art 

The level of the skill in the art is deemed to be high considering the highly technical 
nature of gene therapy. 
Conclusion 

Considering the large genus of tumor interacting proteins encompassed by the claims, the 
unpredictable nature of in \'i\'o gene therapy by systemic administration, the lack of working 
examples and guidance in the specification regarding 1 ) identifying the large genus of tumor 
interacting proteins encompassed by the claims and 2) the use of the v ectors for in vivo gene 
therapy by systemic administration; and the high degree of skill required, it is concluded that the 
amount of experimentation required to perform the broadly claimed invention w ith a reasonable 
expectation of success is undue. 
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Claim Rejections - 35 L SC § 103 

1 . The text of tliose seelions ofTitle 35. U.S. Code not included in this action can be found 
in a prior Office action. 

2. This application currently names joint inventors. In considering patentability of the 
claims under 35 II.S.C. 103(a), the examiner presumes that the subject matter of the \ arious 
claims w as commonly owned at the time any inx entions co\ ercd therein were made absent any 
e\idence to the contrary. Applicant is ad\ised of the obligation under 37 CFR 1.56 to point out 
the in\ cntor and in\ ention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 Uf.S.C\ 103(a). 

3. Claims 1-10, 12-16, 1 8, 20, 24, 27, 28, 33, 34. 36, 37, 47-53, 58, 60-65, and 71 -74 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Anderson ct al. (WO 96/30504) in 
view of Myers el al. (.IBC Vol. 269, No. 12: p. 9319-9324; 1994). 

Anderson teaches a retroviral vector comprising a polynucleotide encoding a tumor- 
interacting protein wherein the tumor interacting protein is targeted (i.e. binds) to a specific 
tumor cell type, and delivers a second poK'nucleotide of interest (e.g. a therapeutic product) to 
the interior of the tumor cell (e.g., see abstract; p. 1, paragraphs 1-2; p. 19, second paragraph; and 
paragraph bridging p. 20-21 ); wherein the vector delivers a second polynucleotide of interest 
w hich is a therapeutic polynucleotide encoding a cytokine such as Tumor Necrosis Factors, 
Interlerons, and Interleukins, (p. 21. second paragraph, and p. 14. lines 7-13); wherein the 
polynucleotide comprises at least one tumor binding domain (i.e. a tumor binding protein, such 
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as an antibody or part ol'an antibody) which binds with a tumor cell-associaled surface molecule 
that is expressed on one cell type (here an antibody to erb-2, known in the are to be expressed on 
breast tumor cells; see paragraph bridging p. 7-8); and w herein the \ ector can be used for vivo 
delivery of polynucleotide product of interest (e.g. p. 2, second paragraph). Anderson leaches 
that the vector is useful for treating cancer (sec page 20, last paragraph). 

Anderson also teaches that the tumor interacting protein can be expressed as a fusion 
protein to a product of interest (here, the targeting polypeptide expressed as a fusion protein with 
specific cn\ elope proteins, such as SEQ ID NOS: 1-5 (e.g., sec last paragraph, p. 3 through first 
paragraph, p. 7); and that the env elope proteins includes a secretory signal or "leader" sequence, 
thus making the fusion protein a secretory protein (i.e. secreted) (see paragraph bridging p. 6-7). 

Anderson does not specifically teach a \ ector that binds to a trophoblast cell surface 
antigen, or that the trophoblast cell surface antigen to which the vector binds is 5T4. 

Myers teaches the isolation of a cDNA encoding 5T4 Oncofetal Trophoblast 
Glycoprotein, and indicates that 5T4 (identified by a monoclonal antibody) has been shown to be 
"strongly expressed on fetal trophoblast membranes, but absent from most nomial non-pregnant 
tissues with a few epithelia [being] weakly positiv e" and "is expressed by a w ide variety of 
transformed embryonic and carcinoma-derived cell lines and many different human carcinomas." 
(Sec p. 9319, paragraph bridging columns 1 and 2), and can be used to target therapeutic 
molecules to several types of solid tumors, as ev idenced by Forsbcrg et al. (.IBC, Vol. 272 No. 
19: 12430-12436; 1997). 

Therefore, it w ould hav e been prinui jncic obvious to one of ordinar>' skill in the art at the 
time the invention was made to make the v eclor taught by Anderson vv ith a substituted tumor 
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inlcraeting protein, w herein the substituted tumor interacting protein is the antibody (or part 
thereoi) that specifically interacts with 5 V4 taught by Myers, to create the vector ol'the instant 
claims w ith a reasonable expectation of success. 

The moti\ ation to combine the references to create claimed in\ ention is pro\ ided by 
Anderson, w ho teaches '"retroviruses can be made 'targctable' to a specillc type of cell if a 
portion of the receptor binding region is moditled such that the receptor binding region includes 
a polypeptide w hich binds to a ligand or receptor of a target cell" and mentions many different 
specific examples (sec middle of p. 7 through the end of p. 8) including "antibodies and 
fragments thereof including single chain antibodies" (see paragraph bridging p. 7-8). 

4. Claims 1, 18, 19. ()5 and 66 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Anderson et al. (WO 96 30504) m view of Myers et al. (.IBC Vol. 269, No. 12: p. 9319- 
9324; 1994) and further in view of Barber (U.S Patent 5,591,692; 1997). 

Anderson teaches a retroviral v ector comprising a polynucleotide encoding a tumor- 
interacting protein wherein the tumor interacting protein is targeted (i.e. hinds) to a specific 
tumor cell type, and deli\ ers a second polynucleotide of interest (e.g. a therapeutic product) to 
the interior of the tumor cell (e.g., see abstract; p. 1, paragraphs 1 -2; p. 19, second paragraph; and 
paragraph bridging p. 20-21 ); wherein the \ cctor deliv ers a second polynucleotide of interest 
which is a therapeutic polynucleotide (p. 21, second paragraph); w herein the polynucleotide 
comprises at least one tumor binding domain (i.e. a tumor binding protein, such as an antibody or 
part of an antibody) w hich binds w ith a tumor cell-associated surface molecule that is expressed 
on one cell type (here an antibody to erb-2, known in the are to be expressed on breast tumor 
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cells; see paragraph bridging p. 7-8); and wherein the \ eclor can be used Ibr //; vn'o delivery of 
polynucleotide/product of interest (e.g. p. 2, second paragraph). 

Anderson also leaches that the tumor interacting protein can be expressed as a fusion 
protein to a product of interest (here, the targeting poKT^cptide expressed as a fusion protein w ith 
specitlc envelope proteins, such as SEQ ID NOS: 1-5 (e.g., sec last paragraph, p. 3 through first 
paragraph, p. 7); and that tiie envelope proteins includes a secretory signal or "leader" sequence, 
thus making the fusion protein a secretory protein (i.e. secreted) (see paragraph bridging p. 6-7). 

Anderson docs not specifically leach a vector that binds to a trophoblast cell surface 
antigen, or that the trophoblast cell surface antigen to which the \ ector binds is 5T4. 

Myers teaches the isolation of a cDNA encoding 5T4 Oncofetal Trophoblast 
Glycoprotein, and indicates that 5T4 (identified by a monoclonal antibody) has been shown to be 
"strongly expressed on fetal trophoblast membranes, but absent from most nomial non-pregnant 
tissues with a few epithelia [being] w eakly positi\ e" and "is expressed by a w ide variety of 
transfomicd embryonic and carcinoma-derived cell lines and many different human carcinomas." 
(See p. 9319, paragraph bridging columns 1 and 2), and can be used to target therapeutic 
molecules to sev eral types of solid tumors, as e\ idenced by Forsberg et al. (.IBC, \'ol. 272 No. 
19: 12430-12436; 1997). 

Neither Anderson nor Myers teaches that the retroviral \ ector further comprises tumor 
specific promoter. 

Barber teaches a recombinant retroviral \ cctor which can be targeted to preselected cell 
lines and wherein the \ ector comprises tissue-specific promoters such as tumor-spccific 
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promoters (e.g., translcrring receptor or Thymidine kinase; sec column 4, lines 1-10 and column 
2 1 , line 1 2 through column 22 line 21). 

Therefore, it would lia\c been prima facie ob\ious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of Anderson and Myers (as mentioned 
abo\ c) w ith the teachings of Barber to create the \ ector of the instant claims with a reasonable 
expectation of success. 

The motivation to combine the references to create claimed in\ ention is pro\ ided by 
Anderson, who leaches the retro\ iral \'CCtor may further comprise a sequence encoding a 
therapeutic agent under the control of a suitable promoter (sec paragraph bridging pages 13 and 
14 and p. 1 5, second paragraph), and can be used to treat tumors (see paragraph bridging p. 20- 
21 ), thus indicating that expression of the therapeutic agent in tumor cells would be desirable. 

Response to Arguments 

Applicants argued that the previous rejection of claims under 35 USC 1 12, llrst paragraph 
was inappropriate considering the declaration filed April 30, 2002, which indicated 1 ) successful 
deli\'ery of a vector encompassed by the claims w hich expressed a reporter gene by direct 
injection (i.e. intratumoral dcli\ery), and 2) a \cctor encompassed by the claims which expressed 
a scf V-Hyl tusion protein resulted in a directed cytotoxic effect against cells expressing the 5T4 
antigen in \ itro and 3) and binding of the scF\'l to the cells in Mtro. 

In response, it is noted that the rejection was against using the claim \ector as a treatment 
for cancer by delivering the \ector by any means (systemic or direct administration, etc.). The 
declaration does indicate a vector encompassed by the claims can be deli\ crcd to tumor cells in a 
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mainnial only by dirccl adminisli-ation oflhc \eclor io tlic tumor by direct intratumoral deli\ery 
of the \ ector. 1 lou ex er, the declaration does not mdicate that the \ ector be successlully 
administered to cancer cells in a mammal by an>' other method other than direct intratumoral 
delivery ofthe vector. Therefore, the claims are only enabled for direct intratumoral delivery of 
tiie \ ector as set forth above. 

Applicants argued that the rejection of claims under 35 USC l()3(a) as being unpatentable 
over Anderson in v iew of Myers is inappropriate because the combination of Anderson and 
Myers is not sufficient to provide one of ordinary skill in the art with the teaching and motivation 
to make and use the presently claimed invention. It is noted that applicants argue against the 
teachings of Forsberg. it is respectfully pointed out that the claims were rejected as being 
unpatentable over Anderson and Myers only, not Forsberg. Therefore, the arguments regarding 
the teaching of Forsberg arc irrelevant to the pending rejections. With respect to arguments as 
they pertain to Anderson and Myers, Applicants argue that Anderson docs not contemplate a 
\ cclor encoding a tumor interacting protein specific for a the trophoblast 5T4 antigen, nor does 
Anderson provide motivation to use a tumor interacting protein specific for a the trophoblast 514 
antigen. It is acknowledged that Anderson does not specifically teach a tumor interacting protein 
specific for the trophoblast 5T4 antigen. Howev er, Anderson does teach a retroviral vector which 
encodes a tumor interacting protein, as mentioned in the previous Office Action, and reiterated 
abov e. The teaching of a vector encoding a tumor interacting protein w herein the tumor 
interacting protein can be a number of diflerent molecules including polvpeptides (such as 
antibodies or fragments thereof including single chain antibodies) w hich bind to a ligand or a 
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receptor on a target cell (see Anderson p. 7, lines 20-39 and p. 8) which pro\ idcs motivation for 
using any polypeptide \\ hich binds to any ligand or receptor on the target cell. Myers teaches an 
antibody that specifically binds to the trophoblast cell surface antigen 5 r4. and teaches "5T4 is a 
Ininian oncotrophoblasl antigen expressed in a \ ariet\ of carcinomas but with a restricted pattern 
of expression in normal adult tissues" (See abstract). Therefore, Myers teaches 5T4 was a 
trophoblast cell surface antigen that is expressed in tumor cells and teaches an antibody which 
specifically interacts with 5T4. Therefore, Anderson and Myers teach all of the limitations of the 
rejected claims, and Anderson provides motivation for combining the references (see previous 
Office Action and abo\c). 

5. Applicants argue that the rejection of claims under 35 USC 103(a) as being unpatentable 
o\ er Anderson in view of Myers and Barber is not appropriate. Applicants contend that a prima 
facie case of ob\'ious has not been prov ided, and asserts that the rejection is based on four 
references, hirst, it is respectfully pointed out that the rejection is based only on three references 
Anderson, Myers and Barber, not four references, it is also respectfully pointed out that the 
rejection is not based on Forsberg, as asserted in the Applicants arguments. I'herefore, the 
arguments regarding the teaching of Forsberg are irrelevant to the pending rejections. 
Furthermore, the teachings of Anderson, Myers and Barber can be used to make a prima facie 
case of obviousness for the reasons of record and above. In response to applicant's argument that 
the examiner has combined an excessive number of references, reliance on a large number of 
references in a rejection does not, w ithout more, w eigh against the obviousness of the claimed 
invention. See In rc (Joriinin. 933 F.2d 982. 18 USPQ^d 1885 (I'cd. Cir 190! ). 
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The objection to the draw ings has been withdrawn in view of newly submitted drawings. 
The double patenting rejection lias been withdrawn in \ iew of the cancellation of claim 

59. 

Conclusion 

No claim is allowed. 

It is pointed out that new grounds of rejection have been added; there tore, the instant 
rejection is non-fuial. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to .1. Eric Angel 1 whose telephone number is (703) 605-1 165. The 
examiner can normally be reached on M-F (8:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supcr\ isor, .lohn L. LcGuyadcr can be reached on (703) 308-0447. The fax phone numbers tor 
the organization where this application or proceeding is assigned are (703) 308-4242 for regular 
communications and (703) 308-4242 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be dnxcted to the receptionist whose telephone number is (703) 308-0196. 

,: n^' ' 

.1. Erie Angell 
.ianuary 26, 2003 



